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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a thin-film laminated capacitor which shows satisfactory characteristics in 
when it also uses for an electrode base metal material which is comparatively inexpensive, and has low resistivity, 
and a manufacturing method of the capacitor. 

SOLUTION: A dielectric thin film of this thinHilm laminated capacitor contains reduction preventing agent and 
acceptor in main component shown by (Ba1-x, Srx)Ti03 (where 0<x<1). In a manufacturing method of the thin-film 
laminated capacitor, a first process forming an electrode thin film formed of a metal thin film which has one of Cu, 
Al and Ni as the main component on a substrate, a second process forming a dielectric thin film, where reduction 
preventing agent and acceptor are contained in the main component represented by (Ba1-x, Srx)Ti03 (where 0<x< 
1) on the electrode thin film by using a CVD (chemical vapor deposition) method, a third process which repeats the 
first and the second processes at least two times, and a fourth process for forming an external electrode 
electrically connected with the electrode thin film are included. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film laminated capacitor which shows satisfactory 
characteristics in when it also uses for an electrode base metal material which is comparatively 
inexpensive, and has low resistivity, and a manufacturing method of the capacitor. 
SOLUTION: A dielectric thin film of this thin-film laminated capacitor contains reduction preventing 
agent and acceptor in main component shown by (Ba1-x, Srx)Ti03 (where 0<x<1). In a manufacturing 
method of the thin-film laminated capacitor, a first process forming an electrode thin film formed of a 
metal thin film which has one of Cu, Al and Ni as the main component on a substrate, a second 
process forming a dielectric thin film, where reduction preventing agent and acceptor are contained in 
the main component represented by (Ba1-x, Srx)Ti03 (where 0<x<1) on the electrode thin film by 
using a CVD (chemical vapor deposition) method, a third process which repeats the first and the 
second processes at least two times, and a fourth process for forming an external electrode 
electrically connected with the electrode thin film are included. 
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* NOTICES * 



JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the thin film multilayer capacitor containing two or more electrode thin films formed on both 
sides of two or more dielectric thin films by which the laminating was carried out, and said dielectric thin 
film on the substrate and said substrate, and the external electrode electrically connected to said electrode 
thin film Said dielectric thin film is a thin film multilayer capacitor characterized by containing the 
reduction inhibitor and the acceptor in the principal component expressed with TiO(Bal-x Srx) 3 (however, 
0<=x<=l). 

[Claim 2] It is the thin film multilayer capacitor according to claim 1 which said reduction inhibitor is 
calcium ion and is characterized by said acceptor being Mn ion. 

[Claim 3] The thin film multilayer capacitor according to claim 2 with which the content of calcium atom 
when making the metal atom whole quantity into 100% is 0.25-5-mol %, and the content of Mn atom is 
characterized by 0.25-5-mol being %. 

[Claim 4] Said electrode thin film layer is a thin film multilayer capacitor according to claim 1 to 3 
characterized by being formed with either Cu, aluminum or nickel. 

[Claim 5] The 1 st process which forms an electrode thin film on a substrate, and on said electrode thin film, 
with a CVD method The 2nd process which forms the dielectric thin film which comes to contain a 
reduction inhibitor and an acceptor in the principal component expressed with Ti03 (however, 0<=x<=l), 
(Bal-x Srx) The manufacture approach of a thin film multilayer capacitor including the 3rd process which 
repeats said 1 st and 2nd processes twice [ at least ] or more, and the 4th process which forms the external 
electrode electrically connected to said electrode thin film. 

[Claim 6] Said dielectric thin film is the manufacture approach of the thin film multilayer capacitor 
according to claim 5 which dissolves a CVD raw material in an organic solvent, and is formed by carrying 
out decomposition oxidization with an oxidizing agent after introducing into a carburetor and evaporating. 
[Claim 7] The manufacture approach of the thin film multilayer capacitor according to claim 6 characterized 
by changing the ratio of the amount of CVD raw materials and the amount of oxidizing agents which were 
dissolved in the organic solvent during said dielectric thin film formation. 

[Claim 8] The manufacture approach of the thin film multilayer capacitor according to claim 7 characterized 
by making small the ratio expressed with said amount of oxidizers / amount of raw materials in early stages 
of dielectric thin film formation compared with it or subsequent ones. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to comparatively mass small thin film 
multilayer capacitor and its small manufacture approach especially about a thin film multilayer capacitor 
and its manufacture approach, for example. 
[0002] 

[Description of the Prior Art] In recent years, in the field of electronic parts, much more miniaturization and 
high-performance-izing of a capacitor etc. are desired in connection with the densification of a circuit. 
Conventionally, the stacked type ceramic condenser was manufactured by the following manufacture 
approaches. That is, electrode paste is first printed on the ceramic student sheet cut into predetermined 
magnitude, after baking, after desiccation, after performing sticking by pressure etc. in piles, this raw sheet 
was cut into further predetermined magnitude, and was calcinated, it applied, and it could be burned and 
external electrode paste was used as the product. However, when a laminating ceramic condenser was 
produced by the above-mentioned approach, it was more nearly impossible than ceramic raw material 
powder to have made a dielectric layer thin, in addition from the problem of the short-circuit by the defect of 
a dielectric layer, or an electrode piece, in the present condition, it was difficult to produce a dielectric layer 
with a thickness of 3 micrometers or less, and there was a limitation in a miniaturization and large-capacity- 
izing of a stacked type ceramic condenser. 

[0003] In order to solve this problem, the manufacture approach of the stacked type ceramic condenser 
which produces a dielectric part by the sputtering method is proposed (JP,56- 144523, A). Here, they are 
aluminum 203, Si02, Ti02, and BaTi03. The approach of producing a thin film and an electrode by the 
sputtering method is indicated, however, aluminum 203, Si02, and Ti02 etc. — since the dielectric constant 
of the ingredient itself is low, when it is going to raise the capacity as a capacitor, it is necessary to make 
thickness very thin, and leakage current, withstand voltage, etc. have a problem in the dependability as an 
electron device. 

[0004] on the other hand - BaTi03 others - SrTi03, TiO (Ba, Sr)3, PbTi03, Pb(Zr, Ti) 03, and Pb(Mg, 
Nb) 03 etc. — although the dielectric constant as an ingredient is high, in order to obtain a high dielectric 
constant in the state of a thin film, a dielectric needs to form membranes by the hyperoxia part draft, and it 
needs to raise the crystallinity of a thin film, for this reason — general — chemical vacuum deposition (it 
abbreviates to CVD hereafter) — to produce an oxide thin film by law, the sputtering method, etc., it is 
necessary to use oxidation-resistant high noble-metals electrodes, such as Pt and Ir However, since these 
electrode materials are expensive, the rate of the electrode material expense occupied to a thin film 
multilayer capacitor becomes high, and a manufacturing cost will rise. Moreover, since the specific 
resistance is 2 to 6 times higher compared with Au, Ag, Cu, aluminum, etc., if electrode layer thickness 
becomes small, resistance will become high, and when it is going to use these noble metals by the RF 1MHz 
or more, they also have the problem that loss becomes large under the effect of the resistance component. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to solve the above-mentioned problem, Cu, aluminum, 
etc. are comparatively cheap as an electrode, and it is possible to use the electrode material of a small base 
metal of specific resistance. However, if an oxide dielectric thin film is formed by the elevated temperature 
and the hyperoxia part draft on the metal thin film, oxidation of an electrode will take place and electrode 
resistance will become large as a result. When this oxidization progresses, exfoliation of the polar zone 
arises and it stops furthermore, functioning as a multilayer capacitor. On the other hand, if the oxygen 
tension at the time of membrane formation is made low so that these metals may not oxidize in order to 
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prevent oxidation of an electrode, dielectric characteristics will deteriorate. This is because the oxygen hole 
concentration in the film increases. Furthermore, if membranes are formed by the hypoxia part draft using a 
CVD method by using the compound containing the organic substance as a raw material, depending on 
conditions, carbon will remain in a dielectric thin film, and membranous dielectric characteristics will be 
degraded remarkably. 

[0006] So, the main purpose of the invention in this application is comparatively cheap, and also when the 
small base-metal ingredient of specific resistance is used for an electrode, it is offering the thin film 
multilayer capacitor which demonstrates a good property, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] In the thin film multilayer capacitor containing two or more electrode thin 
films with which the invention in this application was formed on both sides of two or more dielectric thin 
films by which the laminating was carried out, and a dielectric thin film on the substrate and the substrate, 
and the external electrode electrically connected to the electrode thin film A dielectric thin film is a thin film 
multilayer capacitor characterized by containing the reduction inhibitor and the acceptor in the principal 
component which has the perovskite structure expressed with TiO(Bal-x Srx) 3 (however, 0<=x<=l). In the 
thin film multilayer capacitor concerning the invention in this application, a reduction inhibitor is calcium 
ion and, as for an acceptor, it is desirable that it is Mn ion. Moreover, in the thin film multilayer capacitor 
concerning the invention in this application, the content of calcium atom when making the metal atom 
whole quantity into 100% is 0.25-5-mol %, and it is desirable that the content of Mn atom is 0.25-5-mol %. 
Furthermore, as for an electrode thin film layer, in the thin film multilayer capacitor concerning the 
invention in this application, it is desirable to be formed with either Cu, aluminum or nickel. 
[0008] Moreover, the invention in this application is a CVD method the 1st process which forms an 
electrode thin film on a substrate, and on an electrode thin film. The 2nd process which forms the dielectric 
thin film which comes to contain a reduction inhibitor and an acceptor in the principal component expressed 
with Ti03 (however, 0<=x<=l), (Bal-x Srx) It is the manufacture approach of a thin film multilayer 
capacitor including the 3rd process which repeats the 1st and 2nd processes twice [ at least ] or more, and 
the 4th process which forms the external electrode electrically connected to the electrode thin film. In the 
manufacture approach of the thin film multilayer capacitor concerning the invention in this application, after 
a dielectric thin film's dissolving a CVD raw material in an organic solvent, introducing it into a carburetor 
and evaporating it, it is desirable to be formed by carrying out decomposition oxidation with an oxidizer. 
Moreover, in the manufacture approach of the thin film multilayer capacitor concerning the invention in this 
application, it is desirable to change the ratio of the amount of CVD raw materials and the amount of 
oxidizers which were dissolved in the organic solvent during dielectric thin film formation. Furthermore, in 
the manufacture approach of the thin film multilayer capacitor concerning the invention in this application, 
it is desirable to make small the ratio of the amount of oxidizers / the amount of raw materials in early stages 
of dielectric thin film formation compared with it or subsequent ones. 

[0009] The above-mentioned purpose of the invention in this application, the other purposes, the 
description, and an advantage will become still clearer from detailed explanation of the gestalt of 
implementation of the following invention performed with reference to a drawing. 
[0010] 

[Embodiment of the Invention] Drawin g 1 is the sectional view solution Fig. showing an example of the thin 
film multilayer capacitor of this invention. The thin film multilayer capacitor 10 contains a substrate 12. On 
a substrate 12, the laminating of two or more oxide dielectric thin film layer 14 and electrode layers 16a, 
16b, 16c, and 16d is carried out by turns, and the layered product is formed. The electrode layers 16a-16d of 
the thickness direction both sides of each oxide dielectric thin film layer are pulled out by the both ends of 
the cross direction of a substrate 12 by turns, and are connected to two external electrodes 18. When using 
base metal as a charge of electrode layer 16a-16d material, there is usually un-arranging [ for which an 
electrode layer oxidizes with the oxidizer for carrying out decomposition oxidation of the organic compound 
which is a CVD raw material ] at the time of oxide dielectric membrane formation. In order to prevent this 
oxidation, a dielectric thin film can be obtained by making small the ratio expressed with the amount of 
oxidizers / the amount of raw material solution installation in early stages of membrane formation, without 
making an electrode layer front face into an oxidizing atmosphere. However, if the dielectric thin film 
produced in this condition has many oxygen defects and they remain as it is, good dielectric characteristics 
are not obtained. Then, by enlarging the ratio expressed with the amount of oxidizers / the amount of raw 
material solution installation, after a dielectric thin film turns into continuation film, while forming a 
dielectric film with few oxygen defects, the good oxide dielectric thin film layer 14 of dielectric 
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characteristics can be obtained by oxygen diffusion to an initial membrane formation layer. However, in thin 
film layered product production expressed with the oxide dielectric / electrode by CVD in a hypoxia part 
draft, oxygen is hard to be supplied to the dielectric layer already formed in the case of up dielectric layer 
membrane formation, and an oxygen defect tends to be made as a result. Then, the increment in this oxygen 
defect can be prevented by adding calcium as a reduction inhibitor to a dielectric layer. Moreover, by adding 
Mn as an acceptor to a dielectric layer, the charge near [ which remained ] an oxygen defect is compensated 
and good dielectric characteristics and a leak property can be acquired. 

[001 1] (Example 1) Cu was chosen as an electrode material and Ti03 (it abbreviates to BST hereafter) was 
chosen as oxide dielectric materials (Ba, Sr). The sputtering method is used as the production approach of an 
electrode thin film, and it is MOCVD (Metal Organic Chemical Vapor Deposition) as the production 
approach of an oxide dielectric thin film. Law was used. Drawing 2 is the illustration Fig. showing MOCVD 
system 20 used in this example. This MOCVD system 20 contains the raw material container 22 which 
stores the raw material solution beforehand adjusted to the single solution. A raw material solution is sent to 
the positive crankcase ventilation valve as a carburetor 26 through the liquid massflow controller (MFC) 24. 
Moreover, Ar gas is fed through MFC36 from the upstream of a carburetor 26. The pressure of the upstream 
of a carburetor 26 is adjusted by 900 - lOOOTorr. The raw material evaporated with the carburetor 26 is 
conveyed in a reaction chamber 28. The raw materials which were not evaporated are collected by the non- 
heating drain tank 30. The reaction chamber 28 is attracted by the vacuum pump 32. A trap 34 is connected 
to a vacuum pump 32. The following procedures performed membrane formation. First, the MgO substrate 
with a thickness of 200 micrometers was prepared and half cutting of the part shown with the broken line of 
drawing 3 was carried out using the dicing saw from the opposite side of a membrane formation side to a 
depth of 100 micrometers. Next, the metal mask was given on the MgO substrate 12, and with a thickness 
[ of the pattern shown in drawing 3 using RF magnetron sputtering equipment ] of 20nm Cu thin film 16a 
was formed (pattern **). Next, the BST thin film 14 as a dielectric layer was produced all over substrate 12 
using MOCVD system 20. The membrane formation conditions at this time are shown in Table 1 , and the 
concrete raw material concentration of them is shown in Table 2. It is 02 of 500CCM (a part for / [ cc ]) 
until the thickness of BST amounts to about 50nm. It is 02 of 2000CCM until it forms membranes by the 
flow rate and the total thickness of BST results in about 250nm after that. Membranes were formed by the 
flow rate. 70 minutes was taken to reach about 250nm of thickness after that on condition that Table 1 and a 
sample number 1, for 25 minutes until it reached about 50nm of thickness. With other samples, membrane 
formation time amount was changed in proportion to the inverse number of Ti raw material concentration. 
In addition, in front Naka, DPM is the abbreviation for dipivaloyl methane and phen is the abbreviation for a 
phenanthroline. 
[0012] 
[Table 1] 
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Ba (DPM) i (phe n) a 


BaiSRIS 


1,014 x lO-'ool/l 


S rig** 


Sr (DPM) i (phen) , 




2.53 x 10-' mol/1 




T i (I -OC, Ht ) » (DPM) « 




8. 00 — 9. 60 x lO" 1 mol/1 


CaK» 


Ca (DPM) . 




0 — 1. 60 x 10" mol/1 


MnK» 


Mn (DPM) , 




0 ~ 1.20 x 10-* mol/1 


» fit 




*+UT#X (Ar) iftS 1 


5 0 0CCM 




Ot 


0, «t* 


5 0 0Xii2 0 0 0 CCM 




2 5 0-C 


OKfift 


6 5 01C 




0.4 c z/% 




5To r r 



[0013] 
Table 2 






BaEfftiBK 






Caig$HBK 




1 * 


1. 014X10" 


2.53X10" 


8.00X10" 


0 


8.00x10" 


2* 


1.014X10- 8 


2.53X10" 


8.16x10" 


1.60x10" 


0 


3 


1.014X10" 


2,53X10-' 


8.16X10" 


1.60X10" 


3.20X10" 


4 


1. 014XUT 1 


2.53X10" 


8.16X10" 


1.60X10" 


8. 16X10" 


5 


1.014x10" 


2.53x10" 


8.16X10" 


1.60X10" 


3.20x10" 


6 


1.014xi0" 


2.53X10" 


8.16X10" 


1.60X10" 


8.16X10" 


7* 


1.014X10" 


2.53X10" 


8.16X10" 


1.60X10" 


1.20X10" 


8 


1.014X10" 


2.53X10" 


8.32X10" 


3.20X10" 


8.32X10" 


9 


1.014x10" 


2.53X10" 


8.40X10" 


4.00X10" 


8.40X10" 


10 


1. 014X10" 


2.53X10" 


8,80X10" 


8. 00X10"* 


8. 80X10-* 


11* 


1. 014X10" 


2.53X10" 


9.60X10" 


1.60X10" 


9.60X10" 



^h*e<* moi/i, *mt*mwvmn 



[0014] next, the same as the thickness of BST in Cu thin film 16b of the pattern which uses a metal mask on 
a BST membrane formation side, and is shown in drawing 4 — 250nm formed membranes (pattern **). 
Furthermore, 200nm Cu thin film 16c of the pattern shown on it at d rawin g 5 was formed (pattern **). And 
again, BST was formed all over the substrate and 16d of 250nm of Cu thin films of the pattern shown in 
drawing 6 below was formed (pattern **). The BST/Cu layered product to which these procedures were 
repeated as follows and the 1 1 -layer laminating of the BST was carried out was obtained. 
MgO substrate -> pattern **->BST-> pattern **-> pattern **->BST-> pattern **-> pattern **->BST-> 
pattern **-> pattern **->BST-> pattern **-> pattern **->BST-> pattern **-> pattern **->BST-> pattern 
**-> pattern **->BST-> pattern **-> pattern **->BST-> pattern **-> pattern **->BST-> pattern **-> 
pattern **->BST-> pattern **-> pattern **->BST[0015] Moreover, apart from this, the raw material solution 
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of a sample number 4 shown in Table 2 is used, and it is 02 at the time of BST membrane formation. The 
sample (sample number 12) which fixed the flow rate to 500CCM, and the sample (sample number 13) fixed 
to 800CCM were also produced, respectively. 

[0016] Next, the layered product was cut in the broken-line section shown in drawing 3 - drawing 6 , it 
applied and the external electrode 1 8 of Ag could be burned on the end face which the metal-electrode thin 
film exposed, as shown in drawing 1 , and the thin film multilayer capacitor 10 was obtained. At this time, 
about a part of cut layered product, it could not be burned but the component analysis by ICP was presented 
with the external electrode. Consequently, it turned out that the dielectric section of the obtained layered 
product is a presentation (only metallic element) shown in Table 3. 



[0017] 
Table 3] 




Ba OdoIK) 


Sr Gnol*0 


Ti GnolW) 


Ca OnolK) 


Ud 0m1%) 


l * 


29.2 


19.8 


50.5 


0 


0.5 


2* 


28.8 


20.0 


50.2 


1.0 


0 


s 


28.9 


19^9 


50.0 


1.0 


0.2 


4 


29.1 


19.6 


49.8 


1,0 


0.5 


5 


28.5 


19.3 


4a 3 


1.0 


1.9 


6 


27.5 


18.8 


47.8 


0,9 


5.0 


7* 


26.7 


17.8 


47.0 


0.9 


7.6 


8 


29.4 


19.8 


50.1 


0.2 


0.5 


9 


28.1 


19,0 


49.9 


2.5 


0.5 


10 


2R 6 


18.1 


49.8 


5.0 


0.5 


11* 


23.8 


18.0 


49.8 


9.9 


0.5 


12* 


29.0 


19.6 


4a 9 


1.0 


0.5 


13* 


29.0 


i 19.5 


50.0 


L.O 


0.5 



[0018] The result of having measured the electrical property of the thin film multilayer capacitor 10 is 
shown in Table 4. In addition, electrostatic capacity and tandelta were measured by 1kHz and lOOmV. 
Moreover, leakage current is a thing at the time of DC3V impression. Measurement is the average of n= 20. 
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Table 4] 






tan£ CO 


GO 


BDV (V) 


J/.-H* (X) 


1 * 


160 


17.9 


5.1 x 10" 1 


19 


30 


2* 


130 


2.3 


9.0 X 10-' 


12 


15 


3 


134 


1.9 


1.1 x 10-* 


17 


5 


4 


137 


2.0 


43 x l0- # 


20 


0 


5 


128 


2.4 


6.2 X 10- » 


22 


0 


6 


114 


2.2 


5.0 x I0" p 


18 


10 


7* 


61 


2.5 


1.2 x 10- 1 


30 


20 


8 


139 


2.9 


1.2 x 10 *■ 


17 


10 


9 


112 


1.9 


8.9 x 10"' 


21 


0 


10 


104 


2.4 


1.0 x 10~ f 


17 


0 


11* 


83 


2.2 


9.8 X 10"* 


20 


20 


12* 


288 


30.5 


1.3 x 10-* 


15 


55 


13* 


29 


18.2 


3.2 x 10" 7 


>50 


65 
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[0020] If attached to the sample which is presentation within the limits of the invention in this application, 
more than electrostatic-capacity: lOOnF, less than delta:3% of tan(s), less than [ leakage current: 12nA ], 
more than breakdown voltage (BDV):17V, and the good property of 10% or less of rates of short were 
shown. However, when calcium was not added, tandelta went up remarkably. Moreover, when Mn was not 
added, leakage current went up triple figures. Furthermore, electrostatic capacity was set to less than 100 
nFs when more calcium or Mn than 5% were added. Moreover, it is 02 at the time of BST membrane 
formation. When a flow rate was not changed, although electrostatic capacity rose, with the sample fixed to 
500CCM, tandelta and leakage current went up remarkably. With the sample fixed to 2000CCM, by the 
sample more than a moiety, exfoliation was able to arise and was not able to measure (in Table 4, this was 
also included in the rate of short). What has been measured had very low electrostatic capacity. Thus, 
according to this example, a property good about the thin film multilayer capacitor which consists of an 
oxide dielectric thin film layer of 0.5 micrometers or less of thickness and an electrode layer of 0.5 
micrometers or less of thickness it is cheap and using the low metal electrode of specific resistance can be 
acquired. 

[0021] (Example 2) aluminum was chosen as an electrode material and BST was chosen as oxide dielectric 
materials. The membrane formation procedure is the same as that of an example 1 . The raw material 
concentration Table 5 and of them with concrete BST membrane formation conditions is as in Table 6. 
[0022] 



Baigtt 


Ba (DPM) a (phen) , 




8.91 x 10" mol/1 




Sr (DPM) a (phen), 




2.49 x 10" 8 rapl/1 


TiflSJR 


Ti (i -OC, H T ) , (DPM) „ 


TiSC*4RK 


8.00 — 9. 60 x 10*-' mol/l 


Calfi 


Ca (DPM) 8 


CaBWHBK 


0 - 1. 60 x 10" 8 mol/1 ; 


MnJSC*4 


Mn (DPM) » 1 




0 - 1.20 x 10-* mol/1 


* m 




(Ar) mm 


5 0 0 CCM 


mm 


Oi 


O, 


5 0 0X1*2 0 0 0 CCM 


flfUBHUE 


2 5 ox; 




6 0 0"C 




0. 4 c c/# 




5To r r 



[0023] 
[Table 6] 
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14* 


8.91x10"* 


2.49X10 ' 


8. 00x10-' 


0 


8. 00X10" 5 


15* 


8.91x10"' 


2.49x10' 


8.16X10-' 


1.60X10" 4 


0 


16 


8. 91X10' 8 


2. 49X10"' 


8. 16X10-' 


1.60X10" 4 


3. 20X10-' 


17 


8.91x10" 


2.49X10"' 


a 16X10-' 


1. 60X10" 4 


a 16X10"' 


18 


8. 91X10-' 


2. 49X10-' 


8. 16X10"' 


1. 60X10" 4 


a20xio- 4 


19 


8.91X10-' 


2.49X10"' 


8. 16X10"' 


L 60X10- 4 


ai6xio- 4 


20* 


8. 91X10*' 


2.49X10' 8 


a 16X10"' 


1. 60X10" 4 


1.20X10"' 


21 


8. 91x10"' 


2. 49X10" 8 


a 32X10"' 


3.20X10"' 


a 32x10-' 


22 


8. 91 x 10"' 


2.49X10"' 


a 40X10-' 


400X10' 4 


a 40X10-' 


23 


& 91X10-' 


2. 49X10"' 


8. 80X10"' 


aooxio- 4 


a80xio- B 


24* 


8. 91X10"' 


2. 49X10"' 


9. 60X10-' 


1. 60X10"' 


9. 60X10"' 



[0024] Moreover, like the case of an example 1 , the raw material solution of a sample number 1 7 is used, 
and it is 02 at the time of BST membrane formation. The sample (sample number 25) which fixed the flow 
rate to 500CCM, and the sample (sample number 26) fixed to 800CCM were also produced, respectively. 
When the component analysis by ICP was performed about the obtained layered product, it turned out that 
the dielectric section is a presentation (only metallic element) shown in Table 7. 
[0025] 

[Table 7] 





Ba (molK) 


Sr (n»l*0 


Ti GnolM) 


Ca GnolK) 


Mn GdoI*) 


14* 


29.8 


19.5 


50.2 


0 


0.5 


15* 


29.4 


19.3 


50.3 


1.0 


0 


16 


29.7 


19.2 


49.9 


1.0 


0.2 


17 


29.1 


19. 6 


49.8 


1.0 


0.5 


18 j 


28.8 


19.1 


49.1 


1-0 


2.0 


19 


27.8 


18.4 


47.9 


0.9 


5.0 


20* 


27.1 


17.8 


4a 5 


0.9 


7.7 


21 


29.8 


19.6 


49.9 


0.2 


0.5 


22 


28.5 


ia6 


50.0 


2.4 


0.5 


23 


26.9 


17.8 


49.8 


5.0 


0.5 


24* 


23.9 


15.7 


49.9 


iao 


0.5 


25* 


29.1 


19.4 


50.0 


1.0 


0.5 


26* 


29.4 


19.3 


49.8 


1.0 


0.5 



[0026] The result of having measured the electrical property of a thin film multilayer capacitor is shown in 
Table 8. The Measuring condition is the same as that of the case of an example 1 . 
[0027] 
[Table 8] 
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w»Wr vnr <; 


tan A C90 




BDV (V) 








22.3 


2.3 X 10" T 


26 


40 


154: ! 


107 


1.5 


5.! x 10"' 


14 


10 


16 


105 


2/fr 


7.8 x 10"' 


20 


5 


17 


105 


1.6 


6.6 x 10"* 


22 


5 


18 


97 


1.9 


9.0 x l0- g 


23 


0 


19 


93 


2.2 


7.1 x 10'' 




5 


20* 


47 


2.1 


1.0 x lO"* 


30 


15 


21 


110 


2.1 


1. 1 X 10"' 


21 


0 


2£ 


96 


2.5 


6.3 x I0" f 


21 


5 


23 


91 


2.3 


8.5 x io- f 


25 


5 


24* 


44 


2.0 


1.2 x 10-' 


25 


25 


25* 


208 


32.8 


9.9 X 10-» 


35 


40 


26* 


22 


25.7 


8.9 x 10"* 


>50 


70 



[0028] If attached to the sample which is presentation within the limits of the invention in this application, 
more than electrostatic-capacity:90nF, less than delta:3% of tan(s), less than [ leakage current: 1 InA ], more 
than BDV:20V, and the good property of 5% or less of rates of short were shown. However, when calcium 
was not added, tandelta went up remarkably. Moreover, when Mn was not added, leakage current went up 
triple figures. Furthermore, electrostatic capacity was set to less than 50 nFs when more calcium or Mn than 
5% were added. Moreover, it is 02 at the time of BST membrane formation. When a flow rate was not 
changed, although electrostatic capacity rose, with the sample fixed to 500CCM, tandelta and leakage 
current went up remarkably. The sample fixed to 800CCM had the high rate of short, and what has been 
measured had very low electrostatic capacity. Thus, the same effectiveness as an example 1 can be acquired 
also in this example. Moreover, it is also the same as when nickel is used as an electrode material. 
[0029] The combustion equation Ba () of a raw material solution [ CI 1H1902 ] 2 2 (C12H8 N2)+5802 - 
>BaO+46C02+27H2 0+2N2Sr(Cl 1H1902)2 2 (C12H8 N2)+5802 ->SrO+46C02+27H2 0+2N2Ti2 () (i- 
OC three H7) [ CI 1H1902 ] 2+4202 ->Ti02+28C02 + 26H2 OCa (CI 1H1902)2 + If it thinks from 30O2 
->CaO+22C02+19H2 02Mn(Cl 1 HI 902)3+179/202 ->Mn02+66C02+57H2 OC six H1402+17/202 - 
>6C02+7H2 O In order to carry out the perfect combustion of the raw material solution, supposing 
deposition of a solution does not increase by the dissolution of a raw material in approximation ** — {-- 
1000+ [ x0.4/] (0.4x0.90075)/(specific gravity of C6H1402) 118.17 (1.014x10-2x58+2.53x10- 
3x58+8.16x10-3x42+1.60x10-4x30+8.16x10-5x179/4) (Molecular weight of C6H1402) xl7 / 2}x 22400= 
590cm3/a part — 02 It is needed. Therefore, at an above-mentioned example, it is 02 the early stages of 
BST membrane formation. Although an oxygen defect has much BST which the flow rate runs short of 
about 15%, consequently is generated, oxidation of Cu and aluminum which are an electrode is not 
produced. 02 after BST becomes the continuation film The film with few oxygen defects is obtained 
without spreading oxygen on the BST film with many oxygen defects, and oxidizing an electrode as a result 
at the same time the film with few oxygen defects will generate, if it is superfluous. 

[0030] In addition, although two examples were shown here, the invention in this application is not limited 
to this. For example, it is 02 at the time of BST membrane formation. If a flow rate is not changed but the 
raw material solution amount of supply is changed, the ratio expressed with the amount of oxidizers / the 
amount of raw material solution installation can be changed, and the same effectiveness will be acquired. 
Moreover, it is also possible to increase further the ratio expressed with the amount of oxidizers / the 
amount of raw material solution installation of a BST membrane formation anaphase. In this case, what is 
necessary is just to change the thickness of the initial film, in order to make it an electrode not oxidize. 
Moreover, the same effectiveness will be acquired, if reducing gas is introduced into a reaction chamber 
with oxidation gas even when not using an organic solvent. Although MgO was used also about the 
substrate in order to raise analysis precision in the example, substrates of arbitration, such as a glass- 
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ceramics substrate, an alumina substrate, and a YSZ substrate, can be chosen. Furthermore, the manufacture 
approach concerning the invention in this application is applicable also to manufacture of the electron 
device which has other thin film layered product structures. 
[0031] 

[Effect of the Invention] According to the invention in this application, it is comparatively cheap, and also 
when the small base-metal ingredient of specific resistance is used for an electrode, the thin film multilayer 
capacitor which demonstrates a good property, and its manufacture approach can be acquired. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



16a 14 




[Drawing 3] 
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[Drawing 6] 
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